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(54) Title of the Invention: 

Astigmatism Preventing Optical Pickup 
Abstract: 

An astigmatism preventing optical pickup includes at least one light source and a 
beam splitter, disposed in an optical path of light emitted from the source, transmitting and 
reflecting incident light, wherein the beam splitter has an light entrance surface and a light 
transmission surface that are nonparallel to each other. The beam splitter is formed as a 
wedge plate having a light entrance surface receiving light emitted fro the light source and a 
light transmission surface, wherein the light entrance surface has a slop that is greater than 
the slope of the light transmission surface. The wedge type beam splitter allows 
astigmatism-free, stable light spot to be formed on an optical disc. The wedge type beam 
splitter can replace an expensive, prism type beam splitter. Therefore, the wedge type beam 
splitter can be effectively used in an optical pickup for, for example, a digital versatile disc 
(DVD), which requires more than one prism type beam splitters, thereby lowing the 
manufacturing costs of the optical pickup and preventing quality degradation caused from 
binding of two separate prisms. 
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(54) ais^xi- 



£ dlS^xl ^Al S x| Oil &m 2°^, & JH 01^2] S^JOfl AH »»£lte m 3^ ^ CHI ^xl 

men , sAh^e ¥Ah ^ smui^isi, ^oi ^oi gjA^s^ ^ja^iu- ¥a^^ ¥a^oi digtymtui sgs m ^ai^e 

§ ^^3^ 32£, ^ ^d!4=&^, #31 I^o^Ei ^Ah9 gOI £JAt£l^ £JA13°J J\mJ\J\, 

^A^2j ^le^lSCf Qi BJ\\ l^S 31X1 ( Wedge M3I0I ^ (Plate)°i 31 ^S2S SKH , SO i^2j £JA>S 

M £>Sr £11 XI (Wedge) § M^IOIM^f g> h ^3^ #0il ^x|£J01, U|g4=£P* gi^ g^^Ol ^P^3 ^Oil i^EJS^I 

MmziJi °i±= o\\mmo\ t cihoickdvojm %x\s>\ big *z\m mm Mmou cci-e §g 

XHSfM @ai^^^ SXIff ^ ?in o\±z DH¥ ^sei 20|Cf. 
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£ 2^ gJ^^ei SBHOIM EI^HJ £J ^S2.l EH CHI 2|e> 3- £EA|© 310IH, 

£ gj&^PJ M2II0IM Ef£J£] S ±g El 0 011 ?AfiI £A|# 210112, 

£ 4^ gJS.^ei gaiOlM EfgJSJ ^ ^idlEi A^gOII [Ef^ £fr £A|© 5!0|^l t 

£ 5^ Se^fi] E*2,'2| B AhgOil CTJ^ 9 £A|St 3011!, 

£ 6£ S ttSOII WtB blS^Xf gJXI 9 5] 2 SxlOil Ahg£]*=r 3IX|g M£llO|M<Wedge Type Plate) * H 3A>2| AIMEHI 
01 £ SjUS £A|& 510111, 

£ 7^ S £9011 COB 31X11 M^l 01^ At S Oil 0}g S £A|» 3J0IH, 

£ 8£ S £9011 blS^Xf &XI ^*J2 SxlOII CH& EAI& 2J0IH, 

£ 9^ & oil life bis^xF g*xi 9*12 sxioii am s£om sai& 2101a. 

ooooto : M|C|(CO)S HPM( Hologram Pick-up Module)* 
°11 : C|^0|C|(DVD)S HPM 
°12 : Ml XI MSIIOie (wedge plate) 
o13 : eeiDIIOIEH £1^ 
°14 : □ 

^ dlg^X* gJXI &fi»g| SxlOII at!- 21^^Ai, CH^ ^Aj|6MI^ *H3| g&HJ BS§ gaiOl^ Ei&J (PI ate 

Type)2J £J ^M£l£i(Spl itterjfi! 911X18 B3I0I M(Wedge Plate)* &Oil gXISKH blS^xf*] ££je SJXIAI3I 

te dig 4*^ ^Xl g*i2 & x| Oil ^§1 20ICJ. 



aysiSS, Ml a (CO: Compact Disc) SEi= CI HOI CI (DVD: Digital Versat i le Disc) £f US ^CI^H^¥Ei :>l^9 Ql 01 EH 
m ^mm7\U. SE^r }|^5PI A© 1^2 SXIOIIte. BIIOIXH OOI2E(LD: Laser Diode)^¥£i -^3^2i S£ 

D0I2E(PD: Photo Diode) Oil °J6H 4^£lfe S£IS£^ Sf3HU, CI*0|C|§ £/^9 MIPS ^/^ 



Korea Institute of Patent Information 



mV\ SEi= m^Si^m o\D\ >iMdlEi(Beam Splitter )S A[§6[3 2ife CO . £^l ^ ^M£! EH CHI^ . § 

^Siog Ef£J(Pr ism Type)2J «J ^MdlEH2* MBHOI^ Ef£J(Plate Type) ^ ^MSIEH^h MSBIO SICK 

SXH, 4^1 Ef^iSJ S ^M£IEi^, £ 12| (a) §J (b)CHI £A|& dF2J- SOI, OIIMMCH 45£ SMSf i> 

¥31- SE^ ttA>A|9|fe S9S,>« 31! xHaimOl, AH^ae 2|£21 EJA^(B1,B2)e »»2S &g g§!(B3)S>>IU, 

SEi= ^£HJ gJM»(B1)» AH^Cj^ gai ^(B2,B3)o^l @CL 

HIS. &3| MSIIOIM E}£J°J gj ^M^IEH^, £ 2£| (a) 31 (b) CHI £A|» dh£f HOI, ^§2j ¥»ilM 3Jte »U2| MSI 01 

S2I2I SAhXI^I dHxIoHl, £M 3A|- dHxIS BSOII e3frSf« 3g *| El 81 01, 

. dF£f 1*01, AH sLCHi 2JSE£| £J Af^(B1 ,B2)e ^|f£S ^^(B3)o^>jLK S£^ SSiS SJAh9(B1)B 

AHSDM -ej ^^( B2>B 3)m^! £JJ= PI, £PI MBIIOI^ EI£J£i ^ ^MB.|Ei£r, £ 3CHI EAIffi dfSf HOI , °JAf 

sot sa^oii am ^mmiw m& cjinsoi saixi aw ^autsi ss^f sh^sc*. 

01 CHI 0J£K blS^xKAstigmatism) ^. 2JA|££J ^MOI 38181X1 S^SOI §££|XI £1 = blg^x^F g* 

^o^l £|°£, SsSOl fi^EJ^r ^C|^BS°I ^011^ 6PI dlS^Z^F 2glEli» M£ilO|^ E*£J2| 

EiM MgmXI 3I8HHI SCI. 

^, gC|^a^2J &0fe dlS^Xr^r g-^£|^ MailOlM EIEJ2] BJ ^MElEi CH6J EJ-2J °1 ^MEIEH^ 

Afg£|H 2I2DI, SSSOI S^SIXI S*= &0j|£r, d|§J4=XrM 2J£*}o^ OISSPI ¥16101 M2II0IM EIEJ 

2| % ^ME-IEHM M§of^l£ mfe CHI, 0181 £31 §5S £>0| dlS^Xf- i*^0il CHoH ^ Ail 51 ^S8h2 Cimi* 



£ 4^ e^ h 2J S XI Oil AH SP^3S2J ° S ^S ^011 MdlOlM EI^J£J S ^MBIEHM Af§of^ §?, S It 

£A|£[ 52^, £ 42j (a)^ 5g §£011 dfe WFE(Wave Front Error) mgm £A|&h ^}0|H, £ 4SJ (b)^ 2.^¥b| 
(Interferogram)M £AI°[ 5^, WFE 2^01 2jOi£ ±2°UiO||Ai 0.07 A 2} 2.^ mO\Q0t o\t: Ell, 

£ 4£J (a) Oil EAIS ^01 WFE g^2J g^l WFE StOI ±2° LH Oil AH 0.07 \M SiCHU^I SJffl. SES 

£ 42J (b)Oil EAIS dF2j- I>0|, Zi^^bJSJ ^^0| H&OI 0^ 2H^@ 3*^0 3 CH , §U^3g 

2J ^5 ^Oil^ MBilOl^ E}^£J ^ ^MaiEHM 4^ gi^l SCr. 

, £ 5^ S xl Oil AH ^C|^:3^2J CHI °2-l§ E>£J^I ^ ^M^IEHS Algo^ §?, S 

M EAIS E 5 oj (a ) o. £ 5£J ( b )o|| 2j2| EAIS d!2f SOI, WFE StOI ±2°Ui0llAH 0.07 \M 51CHUXI 

ar>ii aw, ^^°bj£i i^oi w&m m\\ sen, ^ei^bssi giss ^oii h^i^ ei°j2j ^m£iehm 

Afg^ ^ £U^I E!Cf. 



3£iU, 4^1 Hai§ EI^J£J £J ^M£IEH^ ( M&il0|M EISJ2I ^MS-IEHOil d|6H ^ k 10 bH 0|^£| HJ[^ g*^X>0|01, 
SEm ^^9] MSOil CCfa S & S3 Oil £|6H ^^01 Xi^Sfe EXilSOl xUSiC}. 

^, ^Oi£ ofU 0|^£| Hdlg E}gj ^M^IE-iM Af§6f2 £^2 §X|, OjlMMCH , El S Ol CI (0VD)§ Sxl 

°J XHI2S dl§e ^^A|5|H, SE&l XH6UI5|^ ^ifM SSHS^I £l*r ^ HI SOI . 



CaaUH, ^ £M2* ^XilS# 8H^5PI ^^^Ai, OlS^xPI ^^£|X| 4H^I §^2J °j 
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Af^I Sffe ?IIXI(Wedge)g MeilOl^e &0\\ £X\o\0\, UlS^XPh ^ ©^01 ©Clr^B &0il gg£| 

£^ m±= ais^xf ^xi ©*is 3xi« xii^ofe c-ii, n ^™o\ sioicl 



6Pi stgspi ?i e e ^soii cue ois^xi- gjxi ©^g safe, e jh oi&si ©^i; ^ £Pi s-schi ah #M£j 
= © ^oii ?iximoi, ejA^e fAf % ^au.piei, £Pi ©01 °ja^ej^ ^jA^nf mMs\z= ¥a^oi bis^ms^ 

© ^SI^Bi SSoK)i ^P££|£: ^o^, £PI © ^£1^98, £PI ©£!£sl¥EH ^AhS ©01 £JA^£J^ SiAfS 
°l J\mo\J\, £PI ¥Ah££j UIM^IMQ CH BJI £J£H| 911 XI ( Wedge )S ME1I0I M (Plate)fiJ SUM . 

SE§[ , S I>S01I 0>g blS^xF ^Xl ©^S §x|^, » JH 0|£>£J ©£! ; §! £f3| 3S|0£?EI ©CI^B;WX(£| © 3^ 
#011 g*^E|£= dl£)4*XKAstigmatism)3 S&8PI ^ & ^IP I (Wedge) S^g © ^EI^&M SSSH* 2°^, # 

31 © SBI^BS. £PI ©SliDf ©CI^B AhOI°l ?|xl Oil ?b|£|CH, fePI Si At@ SJAtaS ©Clr^B 

H J§25 ¥Af8Hl, £PI ©CI^Bsl¥E12J ttAlSte &At£t» © 3«4«e££ ¥Ah5f!= ^W, 

SESh S £9011 lie bl§4=xh gfXI Sxlfer. 3H 01 #21 ©^!; ^ £PI ©^OilAH H A|-£| CH 2JAh£li=r ©01 AH si 

a§ en^s s>e^ *h :>i (wedge) 9#si © ^ei^bm ssmoi ^££J^ ^s^s men, 

SE&, £ £9 011 CCfM blS^x} g*X| ©5|2 §x|i=, ±§ 2|£M AH si CI IE ¥|x|0|| bHx|£l^ ©£| ; m 

4,o| ©gjo^e] j^Ste ©01 BUfe 3 si #011 ^xlSCH, £PI ©£!0ilAH SAhS OH £JAh£J^ ©01 AHsICf^ SaztS 

^£m *fPi s#si © ^ © ^ai^Bi ¥2f^ ©e ©ci^b ^oii s©Ai9Pi © s©^& 

EEt^, S ^SOII WtB blS^xf ^Xl ©5jS Sxl^, ^§ 2|£M AiSCIi ?ix|Oil bHx|£J^ ^©^Ef S ^©^B; 

^©4-e- ^ ^©^E+°i © Ssl ^Oil ?lxt£iOi, ^©^BOilAi S Aha CH SJA^fe ©01 AHslD^ ^^^IM 3> 

£^ 5f^ ^H^l ^^2J XiM © ^ai^B; ^^1 © SBI^ee ¥Hf^ © SslSI ^§ ^|£S 5>fe AHsIC^ ?ix| Oil 
bHxia^ SEae ©§!; ^Ol ©£Jo^« EH ^AF£J^ ©3f, XH1 1 © ^SI^E+M ¥^§[ ©Ol SfUfe ^ CHI ^IxISEJ 

oi, gjAhsi^ ©oi Aisicie e^^e 4H^i s^hi xii2 © ^ ^>oi xii2 © ^ai^&M m^m © 

s ©ci^b ^oii s©ai3pi 9\m © a^Bi ^&mw ^^a^ 5im ^s^^ ^a. 

0I6K s ^so|| me blS^xF ^X| ©5|S Sx|£J Hf^^e} ^Al Oil Oil CH oH . £21 ST^ShOi ^ Ail 61 ^St[Q.. 

£ 6S, & ^SOil CQB blS4-xh ^Xl ©5JS SxlOil Ahg£Jfe ?J|XI§ M^ilOl M (Wedge Type Plate)°l ^ SAh^t A| 

MeilOI^(Simulation) ^HhM EAIS 51^ si AH, ^|X|^ MeilOlsl^, £ 6°J (a) Oil £EAI» bhSJ- 1*01, m&^21 

2J SaiOlM E!£J ^MilEm^ ^£1. eilOIXi CfO|S£(LD)2J- ©S^sl^Ei ^©£J^ ©01 2JAh£li= gjA^OI ¥ 

MS MCI ^3 SAh^ e 2.^ CH SAhXMI £J£^ 4^31 3^1 £1^ CHI, 3Af^ 0^ ©5|S SxPF Mg 

£Jfe ©CI^B SX| SE^ Al^^JOil CChEl, £J^£J SAI^e ?>£^ 5PI flSKM, £ 62j (b) CHI £A|ei" bh2l 1*01, MfiilOl 
^.-9] ^M(t) ^ ©21 SM2>(d>)e AIMeilOld(Siniulation) 5f§g mm ^§8^1 SCI. 

£ 7£J (a) g| (b)^, ^.Pl A|^aiO|<^ ^131 Oil 2ioH i§9 3Af^ 91X18 MaiOl^g giOIXI D 

0IS£(LD)2J ^© §sl gOII a«& S^, WFE S£ ^ Z.^¥i=J S^M £A|^ £ 5g &3£S bt Si 

^ EISJ S ^MdlEHM Ahgaf^ 3^2J WFE 2i S! 2.^^b| g^if, >i£j m& 2i i! Z.^^^ §^ 

oi ueiuii £Aiana sici. 
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£ 8 £ 9fe, S gt@0|| 31 XI g SaiOl^^h MgElfe blS^x* &XI Sx|£] ^AlOilM £A|& 5}° 

S, °£ £ 8011 £A|£h blS^Xh »XI ^SJS Sx|^, 3101X1 C}0|£^(LD)2} HB ^4:Xh2f 55 aOI£H(PD)2f H 
E ^a^X^I- £'x||£ ^blS MIP(CD)g 153^ 5|S 2M(HPM: Hologram Pick-up Module)(10); #3| M|CI(C0)8 
HPM(10)3J- 9IXI0II ^blS PS0IP(DV0)S ^2 e§(HPM)(11); 4PI COM HPM(10) ^ DVDM HPM( 1 1 ) 

o^^Ei §1 SE| gJ£ £A*ofe 31 XI g M&dOl^oi S r^M^I EH ( 12) ; £J\ 91X18 M£ilOIM2J 

aiEi(12)^¥Ei ^Ah£li= %tttmm 1S^2S B» ^Ahoh^ MdlDIIOIEH ^(Collimator Lens)(13); 3£ £> h ?l #Af 
Site Si^M »P£3(1)2| }|^£0ll S^A|3|^ 01 (Obj ect i ve Lens)(14)M SSoKH ^££1^ 3°£. &3I2I- 

HO! ^££lb & CHI 0>e blS^xl- &XI SX|£| M^Oil CHsH ^§5^ DM3} HO. 



, £ 62J (b) CHI £A|# tzlh AlgeilOl^ S3f ^, M&IIO|M2j ¥JHI(t) ^ 2JA^(4>)e HSIohOI £1^21 3 Af^J 

0 (0ll:e=1.3o )m 3*fe 31 XI S SSII0IM3 ^MEIEH^ A>go^ S?, 6PI CD § HPM( 10)011 ah ^9 & 

51 siixis m^ioi^oi g ^Mai£i(i2)£j saisoii <&k\z\ m, 3cu^ mMsioi, meioiioiei e«2S(i3)^ eja^s^ 

CHI , Oim 9IIXI8 MaiOI^&j £ ^M£IEi(12)S 3CH^ ¥^o^l £1 = &D\ 9 01 1 £JoH dlS4>XPI- 3 

0\\ ^XHI^l #EH£ »A>SO. 

01*, &D\ ±»£IE1(12)« 6PI Oil 01 El S!S(13)» »3f8^/H tttf»0||A| SS!ifr©£ £^£!3, 

CHM£!^( 14)011 21 oH 9P^3(1) ^1^^011 S^£J01 3^§2J «!MS2^ QA| ^A^SIH, &J\ E^SIfe &}A^£, 
£D\ Ah §§£1 S*CH£|fe ^AIEJOI «3| 31 XI 11 M£ilO|^£! gj ^MaiEi(12)2J ^Ar^Oll £JAf9 °, «A| 3 

CH^ eAf£|0H £J\ CDS HPM(10)H^ SAfEIHS*!, 4PI CDH HPM( 10)011 ^?bl£! P0I£C(PD)2I- 1*^ ^^^X^OII 

21 6H s^i^ss e*ap. 

©a, ^31 DVOg HPM( 11)011 AH ^ h 5l ?I1X|* BeHOI^gj ^ ^M£IEH(12)21 ¥AFS =, «3| SA^^G 01 § 

££101 St X| & ^M£IEi2J B^OII oj6H 90£^ A>E| 01, gl\ M£I01IO|E1 @12S(13)^ EJAf£13, CHM^i^( 14)011 

2J6H &OI ICI^B(I) 51^3011 S^EICH §^S2| yAIS°g CI A I &fAh£|^ Kffi , ^Ol «}AF£I^ ^A^^, Ah 
S52[ &}CH£1^ ^ Ah £101 ^|XI» MeH0|M£l S Ei ( 12)2J ¥A^0{| 2JAh@D. 

0l^ f £D\ EJAhS ^A«S &OI »A^(MI 2JoH 90£ &AJEIOI «?l OVDg HPM(11)S£ EJAh£|°5 &J\ DVDg HPM( 1 1 ) 
011 ^Pbl^l 5§ O0|SH(PD)2f HE ^^^XK)1I °\m &?\6isL^ ^^^Cf. 

0121- HOI. M3I0IM2I ^M(t) S EJM3|(d,)e 3^§1 AIM £11 01^ MoH, blS^xF &£9§ sl^SfAl^ ^ 2,^ 

^§2j sAh^i ee ^ssh3, ^oi sm^i ee ?iixis msiioi^m, ^^is sxioii a^^^^am, uis^xh 

Oil 21 6H ^^£1^ ^C|^3^¥EH2J CHI 01 El 2^ ^1^ 2WI ^Xl^ 4> Sl^il £J^ ^0|Cf. 

ee, £ 9oii fer, ^ 8e sss s*&' bh si^ midkcdjs hpm(io) ch<^ mickcdjs aioixi cioish(lo)2[ s§ aoi 

S^(P0)5f SECf^ ?1I XI « MaiOl^oj h< ^MdlEIM J\^9.^ 90£ CH^ £1^11 ^X|£|CH 91^ £M0\\W £A|6h3 91^ CHI 
. 0I2FH0I &?| ?||XI* MSIIOIM^ SE 9011 SEAIS bF2J- HOI, CISS ?^2J S xl Oil ^CH ^§01 5^8hEK 



^0|£f HOI 01^01X1^ ^ CHI CEfE blS^xh ^Xl §xl^, iH^I §^2| SA^e 3=^ 9fl XI (Wedge) § MSI 01 

^#S£ &01I ^xl 8\0\, blS^xPh Slfe 2t§£! ^^MOI ^Cl^3 ^011 ^^£|£^ S ^ £ AM , ^§I^Xh2] 
°ai§ EJ-EJ2J S ^MdlEIM CHxIIAI^ 4- 2101, SfU 01^21 H£l§ Efgj gj ^M^IEIM Af§5h3 ^^|^ Sxl. Oil 

MM 01 , C|«0|CI(OVO)§ gS|S &XI2] X1I2 big 4^ ^ H£|g gg" AfgOU CCf^ §i XlohM ^X1^ ^ 

21^11 6^ 0H¥ ^g°J ^S2J 5 01 EL 
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(57) &?°t g& 

1. 3H 0I#2J ^ 

#3| CHI AH fAfElfe & 3^ #0ll 5\%m0\, QMEm SI #3! i>0| SMSb EJA^Sf ^Af£l£r 

¥a^oi BisgstE^ t*#@ g mz\^&m ssskh ^#a= 23 dis^xi- ^rxi #xi. 

2. 41 1&0H 

#}| g ^di^e^. #3i agss^Ei sais goi Aha & swissi ^ib^pk #3i PAtssi :>ig:>i£P ch b^i ei 

£^ 31 XI (Wedge) g MSI 01 ^ (PI ate) eJ 33 ^§l°£ 6fe blS4*x|- ^Xl ©sis #x|. 

3. m OH 0i#2J <M 

#j\ ^gio^ ¥E1 gp^373hX|£| ^ 3^ #011 U| §4*»(Ast igmat ism)M S#5PI 9\& 4fiH 31 (Wedge) S#2| 

it f£i4B§ sssm ^#£1!= ztm m^9.^ ois^xi- «jxi #xi . 

S^PS 4. 41 3&0II 5L0\M, 

#31 § #31 i^HF £*P^B AK)|S| ?|x|0|| til a CH , #3| i^o^EH gJAFS 2JA^3 

3 ^MSHQ, #31 ^P±B^¥EH2| &!M£jb EL* At ££3 £fr ¥AWte 3M ^§25 6fe blS^ 

Xf ^X| #X|. 

S^S- 5. & 3H 0I#£] g§J; §J 

#31 i^OIIAH » Ata CH 2JAtS|^ ^01 AH^PE mm^m mt= *0 (Wedge) *j#2| £}- ^^I^Bl ?# 

31 ^S£5 ofe dlS^xl- ^X| SS!S #xi. 

S^S 6. 43 Ai^Cfe ^1 xl Oil UHx|£li= »«!; 

#31 ^^£1 ^^H^^Ei SAhafe §01 °JUJ= 3^ #011 ?|X|£|CH, #3| SSCHI AH #A^CH gjAtSJir 301 AiSPB 

#31 § ssi^bs mn\m &m sci^a #oii s^appi § g§^B3 sssk* ^#£i*= 511 ^sss 
blS^xf %x\ #x| . 

7. ^3 AH^PE ^Ixl Oil bHxIS^ ^^4=& ^ 

#^l ^^4=B ^ 4=S^B£I m 3^ #011 ?]xl£JCH , #^l ^U4*B0I|A1 gAt£ICH EJAt£]^ ^01 AiSPE ^l^e ^ 

mz= wj\ tj#°i xin © ^ei^b; 

#^l 411 © ^dl^B3 3^21 AH^P^ SNxlOil bH xl 3 SEP^ ^S!; 

Ah^| ^ o^« & ^AhQ^ 4H s ^ai^ei ^oi eiub #oii ^ixiaoi, ajA^a^ ^01 ahs 

□ ^ ^^^3 i>£^ 6^ aH^I ^#£1 412 g ^£I^B; SJ 

#^l 412 ^ ^£I4=BM ^ZU-eJ- If gCl^a #011 ggAI3Pl m 9^491 S&StOI ^#£J^ 33 ^S^S of 

= til g 4-xh ^X| #xl . 
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£&1 
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PRISM TYPE 




Tilt (Dog) 



(a) 




frsct. iDorcs (g.x> 0.000. 0.000 
SeniUM-.u O.500 tiwi/f rlngi 



LPC-412 PICKUP (CD) 



(b) 



£&6 
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Wedge Place 




(a ) 





o (<jeg 


25 


30 


35 


40 


45 


50 | 


T(mm) 


9 


0.5 


0.368 


0.502 


0.595 


0.647 


0.661 


0.639 


0.6 


0.573 


0.699 


0.784 


0.827 


0.828 


0.789 


0.7 


0.772 


0.890 


0.968 


1.000 


0.989 


0.934 


0.8 


0.996 


1.076 


1.146 


1.170 


1.146 


1.074 


0.9 


1.155 


1.258 


1.320 


1.334 


1.298 


1.211 


1.0 


1.339 


1.434 


1.489 
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1.654 
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1.472 
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1.692 


1.773 


1.814 


1.801 


1.729 


1.598 


1.3 


1.863 


1.936 


1.970 


1.949 


1.866 
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